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(g) Optical disk ROM. 

(57) An optical disk (K1) provided with a ROM area 
(21) for reproduction only, in which information 
(21) for reproduction only and first retrieval 
infomnation (22) for retrieving the infonmation 
(21) for reproduction only are recorded In 
embossed shape and a rewritable area (30) in 
which information (32) can be additionally re- 
coded or rewritten, wherein on the basis of each 
of a plurality of additionally recording and rew- 
riting logical specifications of respective ap- 
pliances utilizing the optical disk (K1), the first 
retrieval infonmatton (22) is converted into sec- 
ond retrieval information (31), wherein the sec- 
ond retrieval infbnmation (31) corresponds to at 
least one of the appliances and is recorded in 
the rewritable area (30) together with third ret- 
rieval information (33) for the additionally re- 
cordable and rewritable information (32) so as 
to be additionally recordable or rewritable, and 
an apparatus (S) for recording and reproducing 
the optical disk (K1). 



F/g. 2 




Jouve. 18, rue Saint-Denis, 75001 PARIS 



BNSOOaD: <EP 0508762A2 I > 



EP 0 508 762 A2 



The present invention relates to a partial ROM 
(read-only memory) type optical disk having not only 
an area for reproduction only In which information is 
recorded in embossed shape but an area in which in- 
formation can be rewritten and an optical disk appa- 
ratus employing the optical disk, for example, an 
apparatus for recording and reproducing the optical 
disk. 

In recent years, optical disks are being used as in- 
formation recording mediums of large capacity. Con- 
ventionally, the optical disks have been roughly 
classified into a type in which information is only re- 
produced, e.g., a CD-ROM and a type in which infor- 
mation can be additionally recorded or rewritten, e.g., 
a magnetooptical disk. 

However, recently, as indicated in Standardiza- 
tion Specification of ISO CD10090 for a 3.5-inch opt- 
ical disk for recording digital data, a partial ROM type 
optical disk provided with both an area for only repro- 
ducing information (hereinbelow, referred to as a 
"ROM area") and an area in which information can be 
additionally recorded or rewritten (hereinbelow, refer- 
red to as a "rewritable area") is proposed. This optical 
disk includes both a first section in which information 
is recorded in embossed shape as in the CD-ROM 
and a second section in which an optical recording 
film for additionally recording information and guide 
tracks for additionally recording information are pro- 
vided. Thus, the first section can be copied in a large 
quantity of data by stamping as in the CD-ROM, so 
that a large quantity of programs or data can be widely 
distributed at low cost. 

Furthermore, when a user using the optical disk 
records additionally his own specific infomiation in the 
rewritable area, the distributed programs can be cus- 
tomized for the user in setting operational conditions 
of the programs. Meanwhile, when the user adds his 
own specific data to the distributed data, the data in 
use can be updated or extended. As a result, a single 
optical disk can be used not only as a mere medium 
for distributing infomiation but as a recording medium 
whose applications can be expanded variously. 

At present, information recording rules for such 
partial ROM type optical disk having the ROM area 
and the rewritable area have not yet been detennined 
concretely. Contents and positions of information of a 
known optical disk are described with reference to 
Figs. 1a and 1b by reciting a CD-ROM 1 as an exanv 
pie. Fig. 1a shows contents and positions of infbnna- 
"tion on the^ CD-ROM ITT^^hown irTFigTTb, all the 
information on the CD-ROM 1 is recorded by em- 
bossed pits 4. The CD-ROM 1 has only a ROM area 
for reproduction only. Thus, retrieval infonmation 3 for 
retrieving recorded information such as data or pro- 
grams 2 is also recorded in embossed shape in the 
same manner as the data or programs 2. 

However, in the case where the partial ROM the 
optical disk having the ROM area and the rewritable 



area, in which a large quantity of infonmation has been 
recorded in the ROM area to fully gain features of opt- 
ical disks, is widely distributed at low cost, it is desir- 
able that the optical disk can be used in a number of 
5 different computers or its applied appliances in conrv 
mon. To this end, information for retrieving informa- 
tion recorded in the ROM area should be capable of 
being used in the different computers or applied ap- 
pliances. 

10 In a known optical disk having the ROM area only, 

for example, a CD-ROM, since information for retriev- 
ing infonmation in the ROM area is also recorded in 
embossed shape by stamping, a method of logically 
recording the retrieval information (referred to as a 
IS "logical specification", hereinbelow) is also fixed. 
Thus, in the case of the CD-ROM. the retrieval infor- 
mation can be read out under only such a logical spec- 
ification as described in ISO 9660 referred to as a 
"CD-ROM specification". Therefore, conventionally, if 

20 the same optical disk is used in the different comput- 
ers or applied appliances employing different logical 
specifications, the retrieval infonmation is converted 
on the basis of the logical specification employed in 
the computer or the applied appliance in use each 

25 time and then, is used. In this case, when information 
in the ROM area is used, a special program for con- 
verting the retrieval infonmation is required to be pre- 
pared and thus, the infonmation in the ROM area 
cannot be handled in the same manner as other data 

30 used in the computer or the applied appliance in use. 
As a result, such problems arise that a long period is 
required for using the information in the ROM area 
and conversion of the logical specification is neces- 
sary. Actually, in the known optical disk having the 

35 ROM area only, even when an identical application 
program or an identical data base is used, a plurality 
of optical disks are required to be separately prepared 
for the different computers and its applied appliances 
in use, respectively. 

40 Accordingly, an essential object of the present in- 

vention is to provide, with a view to eliminating the 
above inconveniences of conventional optical disks 
and optical disk apparatuses employing the optical 
disks, a partial ROM type optical disk having a ROM 

45 area for reproduction only, in which information is re- 
corded in embossed shape and a rewritable area in 
which infonmation can be additionally recorded or re- 
written such that information in the ROM area can be 
used under different logical specifications or in differ- 

50 ent computers in common, and an optical disk appa- 
ratus employing the optical disk. 

In order to accomplish this object of the present 
invention, an optical disk according to the present in- 
vention is provided with a ROM area for reproduction 

55 only, in which information for reproductton only and 
first retrieval infonmation for retrieving the information 
for reproduction only are recorded in embossed 
shape and a rewritable area in which information can 
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be additionally recoded or rewritten, wherein on the 
basis of each of a plurality of additionally recording 
and rewriting logical specifications of respective appli- 
ances utilizing the optical disk, the first retrieval infor- 
mation is converted into second retrieval information, 5 
wherein the second retrieval infbnmation corresponds 
to at least one of the appliances and is recorded in the 
rewritable area together with third retrieval infonma- 
tion for the additionally recordable and rewritable in- 
formation so as to be additionally recordable or io 
rewritable. 

By the above described arrangement of the pres- 
ent invention, the retrieval information recorded in enrv 
bossed shape in the ROM area is converted in a 
format conforming to the logical specification used in i5 
a computer or its applied appliance employing the opt- 
ical disk and is recorded in the rewritable area so as 
to be additionally recordable or rewritable. 

Thus, in accordance with the present invention, 
the optical disk containing completely identical data or 20 
programs can be used under different logical specifi- 
cations, in different computers or in different applied 
appliances. 

Meanwhile, supposing that an optical disk is used 
under a logical specification or in a computer model, 25 
the same optical disk can be used under a plurality of 
logical specifications or in a plurality of computer mod- 
els by additionally recording in the optical disk another 
retrieval information for using the optical disk under 
another logical specification or in another computer 30 
model. 

This object and features of the present invention 
will become apparent from the following description 
taken in conjunction with the preferred embodiments 
thereof with reference to the accompanying drawings, 35 
In which: 

Fig. 1a is a schematic view showing layout of in- 
formation areas in a prior art optical disk (already 
referred to); 

Fig. 1 b is a fragmentary sectional view of the prior 40 
art optical disk of Fig. la (already referred to); 
Fig. 2 is a schematic view showing layout of Infor- 
mation areas in a partial ROM type optical disk 
according to a first embodiment of the present in- 
vention; 45 
Fig. 3 is a block diagram showing construction of 
an apparatus for recording and reproducing the 
optical disk of Fig. 2, according to one embodi- 
ment of the present invention; 

Fig. 4 is a flow chart showing sequences of initial- so 
Ization of the optical disk of Fig. 2 by the use of 
the apparatus of Fig. 3; and 
Fig. 5 is a schematic view showing layout of infor- 
mation areas in a partial ROM type optical disk 
according to a second embodiment of the present 55 
invention. 

Before the description of the present invention 
proceeds, it is to be noted that like parts are,designat- 



ed by like reference numerals throughout several 
views of the accompanying drawings. 

Referring now to the drawings, there Is shown in 
Fig. 2, layout of information areas in a partial ROM the 
optical disk K1 according to a first emtradiment of the 
present invention. The optical disk K1 includes a ROM 
area 20 for reproduction only, in which Information is 
recorded in embossed shape and a rewritable area 30 
in which information can be additionally recorded or 
rewritten. In the rewritable area 30, an optical informa- 
tion recording film such as a magnetooptical record- 
ing film, a phase change type optical recording film, 
etc. is formed on the tracks which are formed for guid- 
ing a beam spot for recording infonmation. The ROM 
area 20 Is further constituted by an information re- 
cording area 21 for recording information formed by 
programs, data or the like and a first retrieval informa- 
tion area 22 for retrieving the information of the infor- 
mation recording area 21. 

On the other hand, the additional recordable and 
rewritable area 30 is constituted by a second retrieval 
informatk)n area 31 in which contents of the first re- 
trieval information area 22 are read out and contents 
substantially identical with those of the first retrieval 
information area 22 are recorded on the basis of a log- 
ical specification In use so as to be additionally re- 
cordable or rewritable, an information recording area 
32 in which information is added by a user and a third 
retrieval information area 33 for retrieving the informa- 
tion added by the user in the information recording 
area 32. 

Fig. 3 shows constructk>n of an apparatus S for 
recording and reproducing the optical disk K1, ac- 
cording to one emt>odiment of the present invention. 
The apparatus S is constituted by an optical disk drive 
81 for driving the optical disk K1 , a driver software 82 
for physically controlling the optical disk drive 81, an 
operating system (OS) 83 for logically controlling re- 
cording or read-out of infomnation on the optical disk 
K1 on the basis of a specific logical specification and 
a command controller 84 which Interprets commands 
from user software, application software or an input- 
output device so as to cause the OS 83 to execute op- 
eration. In Fig. 3, at the time of recording of the infor- 
mation, the OS 83 determines layout of Information 
areas and data format on the optical disk K1 on the ba- 
sis of the specific logical specification and converts 
into the data format conforming to the logical specift- 
catton, logical recording positions of data on the opt- 
ical disk K1 and information to be recorded on the 
optical disk K1 so as to transmit such converted data 
to the driver software 82. Meanwhile, at the time of re- 
production of the information, the OS 83 Interprets 
data obtained from the optical disk K1 via the driver 
software 82 and converts the data Into actually re- 
quired data such that infonmation read out from the 
optical disk K1 can be utilized in the user software or 
the application software. The driver software 82 inter- 
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prets logical commands from the OS 83 and obtains 
actual recording positions of data to be recorded on 
or reproduced from the optical disk K1 so as to Issue 
to the optical disk drive 81 a command for recording 
and reproducing information. The optical disk drive K1 5 
acts as an Information recording and reproducing de- 
vice for reading out Infonmatlon from the optical disk 
K1 or recording information on the optical disk K1 , 

Hereinbelow, operation of the optical disk K1 and 
the apparatus S according to the present invention Is to 
described with reference to Fig. 4. Fig. 4 shows initial- 
ization of retrieval infonmatlon based on a logical 
specification in use. This initialization Is performed in 
the apparatus S when the optical disk K1 is produced. 
In the case where the optical disk K1 is used initially is 
under a logical specification by employing the optical 
disk K1 and the apparatus S of the present invention, 
retrieval infonmatlon for the data of reproduction only, 
which is recorded in the first retrieval information area 
22 of the ROM area 20, is Initially read out and data 20 
format of the retrieval infonmatlon is converted on the 
basis of the logical specification In use or a specifica- 
tion of an applied appliance in use. Then, the convert- 
ed retrieval information is recorded, as retrieval 
information in actual use, in the second retrieval infer- 25 
matlon area 31 . 

By the above described processing, both the first 
retrieval information area 22 for retrieving information 
in the information recording area 21 for reproduction 
only in the ROM area 20 and the second retrieval in- 30 
formation area 31 recorded as additional recording 
and rewriting infonmatlon on the basis of the logical 
specification in use are provided on an infonmatlon re- 
cording surface of the optical disk K1. 

The retrieval information recorded in the first re- 35 
trieval infonmatlon area 22 of the ROM area 20 indi- 
cates mainly contents and positions of the infonmatlon 
recorded In the information recording area 21. On the 
basis of the specific logical specification, a position of 
each information in the information recording area 21 40 
is indicated by a physical track position or sector pos- 
ition or is expressed by a relative data position in the 
ROM area 20 or the information recording area 21 , 
etc. The retrieval infonmation of the first retrieval infor- 
mation area 22 indicates the position of each infonma- 45 
tion of the infonmation recording area 21 accurately 
but is written under the specific logical specification. 
Therefore, generally, the retrieval infonmation of the 
first retrieval informatk>n area 22 does not necessarily 
satisfy a logical specificatton and retrieval procedures— 50— 
of a computer in actual use. Accordingly, In order to 
cause the retrieval infonmation of the first retrieval in- 
fonmation area 22 to confonm to the logical specifica- 
tion or the computer nrwdel In use. the optical disk K1 
should be subjected to initialization by using the ap- 55 
paratus S. 

For inltializatton of the optical disk K1 . only the re- 
writable area 30 is initially subjected to logical fonmat 



processing at step SI. Subsequentiy. the retrieval In- 
formation recorded in the first retrieval information 
area 22 of the ROM area 20 are read out at step 32. 
Then, at step S3, the retrieval infonmation in the first 
retrieval information area 22 for reproduction only, 
which is expressed by the physical track positions, the 
physical sector positions or tiie relative data positions 
of the optical disk K1. is converted into retrieval infor- 
mation expressed by logical positions used on the 
optical disk K1 under the logical specification or the 
computer specification in use. Thereafter, at step S4, 
the converted retrieval information is recorded in the 
second retrieval Infonmation area 31 of the rewritable 
area 30 so as to be additionally recordable or rewrit- 
able. 

Furthenmore, a partial ROM type optical disk K2 
according to a second embodiment of the present in- 
vention is described with reference to Fig. 5, In the 
optical disk K2. two kinds of retrieval information is re- 
corded, as retrieval information for the ROM area 20, 
in the rewritable area 30 in two kinds of data fonmats 
based on different logical specifications. The optical 
disk K2 has the ROM area 20 and the rewritable area 
30 in the same manner as the optical disk K1. In ad- 
dition to the information recording area 32 and the 
third retrieval information area 33, tiie rewritable area 
30 includes the second retrieval information area 31 
in which contents of the first retrieval information area 
22 are read out and are recorded under a first logical 
specification in use so as to be additionally recordable 
or rewritable and a fourth retrieval information area 34 
in which contents of the first retrieval information area 
22 are read out and are recorded under a second log- 
ical specification In use so as to be additionally re- 
cordable or rewritable. Since other constructions of 
the optical disk K2 are the same as those of the optical 
disk K1. description thereof is abbreviated for the 
sake of brevity. 

In the second embodiment, even when an Identi- 
cal optical disk is used under different logical specifi- 
cations, logical initialization referred to above is 
perfonmed for the optical disk under the two logical 
specifications. As a result, the optical disk K2 is ob- 
tained and thus, the Identical optical disk K2 can be 
used under a plurality of the logical specifications. At 
this time, if the position of the fourth retrieval informa- 
tion area 34 based on the second logical specification 
is so set as to deviate from that of the second retrieval 
infonmation area K1 based on the first logical specifh 
caHon as shown In FIgrSrInformation inputted to^the"^ 
same optical disk K2 can be used In common in conr)- 
puters based on a plurality of logical specificatkDns. 

Meanwhile, in the second embodiment the sec- 
ond or fourth retrieval information area 31 or 34 for re- 
production only Is provided separately from the third 
retrieval Information area 33 for additionally record- 
able and rewritable information but may also be com- 
bined with the third retrieval infonmation area 33 into 
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one retrieval information area. 

As is dear from the foregoing description, the opt- 
ical disk of the present Invention is provided with the 
ROM area for reproduction only, in which information 
for reproduction only and retrieval information for re- 5 
trieving the infonmation for reproduction only are re- 
corded in embossed shape and the rewritable area in 
which infonmation can be additionally recorded or re- 
written. Thus, the retrieval information for reproduc- 
tion only recorded in emt>ossed shape is converted on io 
the basis of a logical specification for additional re- 
cording and rewriting in an appliance utilizing the opt- 
ical disk and is recorded in at least one location in the 
rewritable area. 

Therefore, in accordance with the present inven- is 
tion, an identical optical disk can be used under a plur- 
ality of the logical specifications. 



Claims 



An optical disk according to daim 1 or 2, in which 
a plurality of such further and additional regions 
are provided corresponding to different data for- 
mats. 



20 



1. An optical disk comprising a ROM area (20) and 
a writable area (30), the ROM area comprising a 
first region (21) containing data for reproduction 

and a second region (22) containing information 25 
governing the format for retrieval of data from the 
first region; 

characterised by a further region (31) pro- 
vided in the writable area (30) and containing in- 
formation goveming the retrieval of data from the 30 
first region (21), the data in the further region (31) 
being converted from the data in the second re- 
gion (22) in accordance with a reading/writing for- 
mat corresponding to that of an apparatus which 
in use accesses the disk, so that in use data is 35 
read from the first region in the said format. 

2. An optical disk according to daim 1, further conrv 
prising an additional region provided in the writ- 
able area and containing data goveming the 40 
format in which data is written or read in the writ- 
able area. 



45 



4. A method of operating a writable optical disk 

ROM system, the optical disk comprising a ROM 50 
area (20) and a writable area (30), the ROM area 
induding a first region (21) containing data for re- 
production and a second regk>n (22) containing 
information goveming the format for retrieval of 
data from the first region, 55 

the method induding an initialization step 
in which infonmation goveming the retrieval of 
data from the first region (21 ) is read from the sec- 



ond region (22), the information is converted in 
accordance with a specified logical format for the 
reading of data, and the converted infonmation is 
written to a further region provided in the writable 
area; and 

a reading step in which an apparatus ac- 
cessing the optical disk reads data from the first 
region in the specified logical format, the physical 
track positions in the first region which are read 
being determined in accordance with the convert- 
ed infonmation in the further region. 

5. An optical disk (K1) provided with a ROM area 
(21) for reproduction only, in which information 

(21) for reproduction only and first retrieval infor- 
mation (22) for retrieving the Information (21) for 
reproduction only are recorded in emt>ossed 
shape and a rewritable area (30) in which infor- 
mation (32) can be additionally recorded or rewrit- 
ten, 

wherein on the basis of each of a plurality 
of additionally recording and rewriting logical 
specifications of responsive appliances utilizing 
the optical disk (K1), the first retrieval information 

(22) is converted onto second retrieval informa- 
tion (31), 

wherein the second retrieval information 

(31 ) corresponds to at least one of the appliances 
and is recorded in the rewritable area (30) togeth- 
er with third retrieval information (33) for the ad- 
ditionally recordable and rewritable information 

(32) so as to be additionally recordable or rewrit- 
able. 

6. An apparatus (S) for recording and reproducing 
an optical disk (K1), comprising: 

an optical disk drive (81 ) for driving the opt- 
ical disk (81); and 

a controller (82-84) for controlling the opt- 
ical disk drive (81 ); 

the optical disk (K1) being provided with a 
ROM area (20) for reproduction only, in which in- 
formation (21) for reproduction only and retrieval 
information (22) for retrieving the infonmation (21) 
for reproduction only are recorded in emt>ossed 
shape and a rewritable area (30) in which infor- 
mation (32) can be additionally recorded or rewrit- 
ten, 

wherein the retrieval information (22) in the 
ROM area (20) is recorded by the optical disk 
drive (81) in the rewritable area (30) on the basis 
of a logical specification for using the optical disk 
(K1) so as to be additionally recordable or rewrit- 
able. 
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Fig . 4 
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